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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrochemical machining device capable of carrying out 
an electrochemical machining without using chemicals, 
and further capable of effectively preventing the ^ 
occurrence of a pit by which rejected products of the 
workpiece is considered to be formed, and an 
electrochemical machining method. 

SOLUTION: An electrolytic machining device comprises 
a machining electrode 3, a power supply electrode 2 for 
supplying power to a workpiece 10, an ion exchanger 5 
arranged at least either of the part between the 
workpiece 10 and the machining electrode 3, or between 
the workpiece 10 and the power supply electrode 2, a 
power source 15 for applying a pulse voltage between 
the machining electrode 3 and the power supply 
electrode 2, and a liquid feeding part (liquid vessel) 11 
for feeding a liquid 6 to at least either of the part 
between the workpiece 10 and the machining electrode 
3, or between the workpiece 10 and the supplying 
electrode 2. 
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flTt^l>o t^fc^, E12-e^L7t/^;v^i(ilT p (± 5 0 // sJ£Jt±, 7 $ PIT b 
£ Lv^ 0 1 J§!8Bi3V>TjESfiE£: &&B*K^ 5 5 0^ s &ffil?$> & t % 

^^^v^c®^7jc^-C(7)#M(7)mMx-e{i, (*tfljx«i) <7)y§^js> -r^->^5 

[0 0 6 1 ] 

&BfHB£ 7 s &Tf*-S£. £ Hi >9> »***5feK«i»-l&^-rsifc* s Kfih$*L, 3f>i:, 

^Ilt'ctatt% r?/u.*mJEO 1 15 <7)IEmi£i&&J#M£ 5 0 ^ s iik±, 7 s JSL 

TKtiifcKJ: <9. 't&JUX&'l 0 coJnx^A-XH^f ^o^pg<7)&v^ffi4±X 
Wlll^Wii: ^cSo ^;V^mJE<D 1 * /Pfcjfc V) <DjEm,$Lt%&mffl$: 1 0 0 

^sJ^JL, 1 s &Tfc*t#i-4 i L < . ?t>e 5 0 0 ^8fil±, 5 0 0mslT 

^ 0lL<U3OOms mT. StffS L<l± 100ms J^T^M^I"^ £ t **Sf i Lv> 

o 

[0 0 6 2] 
[0 0 6 3] 

^^ote *) * -^ottinx^Bffi^-co^ofliij hfr& 0 % 

[0 0 6 4] 
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[0 0 6 5 ] 

&JR*ft»0^»lj|R*«ttinX«<6|£iSK:^S*Lfto ^tlftt© 
v «»<t£»Rj£<tf#-c±3E&JE*-;bnxri ifc«bv^ 0 i^iHi^l^ 

[ 0 0 6 6 ] 

W*ClK#ft»i5 0 0 // S/cmMTt*SiM s fftL^o 6 <S>**Cfi5*flE5&* 5 0 0 

^ s/cm^x4t, * o->4Hi%t?*iDx**ijnxi-afcv^**©i«i^fe-f ft 
Lxnmm^zfti t t-e> iii±ffifc*iWw&»3fcHfri£*inx*fr ct^Ti, c 

[0 0 6 7 ] 

tfc, M6(4s tfflxJf, 0. 1 /* S/c min^fe***"?** ££#3 

fcjaF4l>», 08x.«N ^i#f^M ^ i:f I ? tiS tl«)IfPpllJl$'tT^^> ^t#f 

*jDX^i*^ffl^T^#:7 r ^M7,<D^Ji*JnX-r2>^{±> Hi:> JBWtS frfcifrfc* 

JM 1 1 P P mJsiT-C* <9 > $ <b fcjfp* L < tt 1 0 0 p p b aTfii. £*Ui 

o 

[0 0 6 8] 

mjSMjDXOl&fc. *>3&fefl:5. 5 fc*fc&nX& 1 0 h<DMKfcfo&& 
<D N H^BLfrSrffiJl&f * fc * > -f * > 3ct&# 5 , 5 t feiDX^ I0*jj£#6+i:ft*?* 

SISStTv»S%feiDXife 1 OCglt'f^^XjftftS, 5<?)i®i:* ! t#6tJ:otif^ 
TvJitfJ:v> 6 
[0 0 6 9 ] 

ffiSr#4-Lfc#'J^-v «*.T«jft$*tTv>*. #f-*>3£&#f4> «Fi L<f4 

*2fc> ftffi»L*:'bo-P'frJ:v» 0 4fc, 7-* ^3£&#i4, ffSKttai* 

[0 0 7 0] 
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£ £ x\ m l tf&mm r~*y 3t&m ta^ l tz tf« \± ^ mmm 20-50^ -e&m 

HI, ^ »j JVM^'J MCli^f l/>7W>It h y >7 A, ^nn 

> ft^T5 0 0 > 7'7 7 hM^lfefc^ASftS'f *>5afe2£ii, 

m e q/T giNTMio 
[0 0 7 1 ] 

tffltikK, tttt|£2 0 ~ 5 0 ^ m-e^im^75 s ^j9 0 96<S>#'J * v -7 -f > So^t^c, 7 

^(i> S7CT-5 0 0 %^Wfg-e^>»9, ^7 7 hfilN£Kig£A$*L£^*>2£&^{i s 
-e 5 m e q / g *^rfife"p*A o 
[0 0 7 2 ] 

'jynev>ii s fettlS. ( 7 jRfc«^jR) £5^Sf;^MItT& (ATM**) ttf, H# 

«\ ?;7-^?* -etmi&itiR m$\m *mm mwmm -r 

[0 0 7 3 ] 

Tjc^^jjc*^ *>fc*»-fB»>f *vfc»its*L, s^tjiffi^EPijnsBE-cb^m-aE* 1 

[0 0 7 4] 

£ i T% >f # y 3£&# 5 ■ * T - * >2fiafeffi 4 fi # ^ * > «<0-^*#4 L?zi>C0~X? 

> fc * * * > X*f & *#1" * * > 23*fc fc * p^L-oR £ Ett u r# j« 1-4 t 
tfc#££/n#cfc^j&L"t\ X2fcHE1Ir*-* J: 9 fcLTfc J:v* 0 T-* >23fcffi£ 

[0,0 7 5 I 
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[0 0 7 6 ] 

3gs^«**»ibx^ov>rsi58i-*o H3ii, 7 vt&Rvj ty^x&it (mmvj * 

[ 0 0 7 7 ] 

B3Ca5tJ:H. -iraxmffi-3 Kfi, &3LR<04 * 5 AsW9 frit <b *U 

*>X»#5 AOgtB^liHRftW'f *>Xft#5BA«^»Jf!f»te>*tTV>4o 
H»flDX& 1 fc**t«Jfc»iR3*LTv>io ttifflX* 1 OfciStt'f * >2a**5 B 

[ 0 0 7 8] 

%i)DX%l t-f *>X*ft5Bi:li, *iDX*l oOT^ja^^TV^CiSSl a, lb 
itTV»a«)T % *inX*loCiSRl a, lb, lclilM*l?iLt«U iiL 

fcimx^j**' (£Ji-f {±-f*>3c^#5 b taaifca, 5 a k 

o iwi^LT, *Jrax»lJi-€-w|EffiV5flSPl a, lb, 1 c a>kflBfcWfc|fc*3 ft 

*inx*i^OT^¥iii 5 fk* t Jiiffi"*o 

[ 0 0 7 9 ] 

lai^j: ? -*iDX» i^^*»Lfcinxfej*i|fctt, ^^>»5B^iau * 

ifcbnxfc i t^if***^* LtiiHi jM*ihTg , inxife<&*jtax»<0ft»*ffi3Hfc 
tSitmJo tfc, #&fc^3SWU mM^fflv^c^*com»jDx^^rai:m 

[0 0 8 0] 

7 v. Wk<n>4 * y$mfo 5 B wt; «SWs < > OT^FWI*** u W^p^tt^iStLTv^r 

0 w&tfftw 5 B*»v»*i t j: tiniioiioM^iaaf^ 

t>^S#5B»i:< «iUX» 10S1H©CiSP1 a, lb, lc©*^ 
«M«£L^1-v> 0 ifc v r^B¥!ttt^^T-r^J tit, |cM0C3a* l ^$v>tfc* 
f*tSo t*i?^ 'f^>S»#5B.A l , ftinX& loMoHfBl d, 1 etg«L 
fc< <4Sfcft, fl£& 1 a, lb, lc©**ffli» (f*to) P»*Ut<4*. 
[0 0 8 1 ] 

-ttfc, ifsjjiic i ^^JRWffl'f-k^tT?*^ ttimx»t>f 

4trj-v>, *»jrax*ffoTv»4Mtt, «tDX»fc>f *>2S£tft#fcoMtm^fl9: 

iyi:, @E^<> ^.$?^S®¥?ttt^^1-4 7-7^^^*>^m#5B ; Sr ; &jDX^ 

1 oDlI tiMtsgif CSf f J: CJ: ot, 5 A, 5 BOfcofrfc if 

[0 0 8 2] 

7 y %Jk<V4 * y&Xkfc 5 B (DmrnitWi- H5eS V> 0 ffl) £ tf , /n-- 7 )V* XJ 7. /U* > 
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[0 0 8 3 ] 

Me^Me n+ +ne~ (1) 

--T\ Me(»J)DIIll^l,tI?:SU Me n + J«feinX»**iF»Lfc t % O^JS 
-f 4" y^T^-to M e ©Mi: LT, C u > A U Fe^ Ni,'Cr, Mov Ti, 4 fcWtffll 

[0 0 8 4 ] 

S^HJS^i *)*iDX*l^?,«F»L*:iniX^lft«jt±, Me" + OJRJgTM * 5 
B^aiLfcft, W*>3£SM*:5 *U £JS-f*>, £jRS*ffc«K ^il**fk«j 

Srf^LT, ^*>^ft5AC##tSo 18 3 fc^l"* 3 fc, iJpXSto »±, -f*>3£ 
t*5A, 5 B*^T*iUX«I10.M<^R«-flIfcEfi$ *L4-o iit, iDXMffi 3 5. 

^tti 2 (2 , mmRm k .t *k mi t tz itmia^-m c ms t & & „ z<otztb, jpx 

[0 0 8 5 ] 

*&l*.ffi2 t LTWU ^7^-;K -f-*>\ W^^<^^JR*T*fc LTMvi 

^ ^'Jy7A, JVf-7A^^^I^t^o^ CVD, #§j£^fc 

j: v> ^^L^bo^s: H s t^, *feinx*fciE4fcj±ooD*fi:o5 

*»KJSKifeHt-a^«fii2 0*A:<DWHSr#Jt-r4'i:'5f* , *v»o 
Lfca s o.T\ Initial! 2 i LT\ ^f>^, ii, *-^>-^^-;v^cd^«^# 

[0 0 8 6] 

EB3 J: ^ *^*3&SRfc*v>TJ4, flDXttH 3 l±> ^t^ftft5A, 5BCJ: 

oT|fc(jpX»:l3LW J «E#6^e>-IBl!i$-^So UA f oT, m'JSRJ&fc «t o T^&iiDX^ 1 <D 

t, traxs tLTt * y - > *~$t^$ *u m»xm^^#xfi^^tt 

[0 0 8 7] 

ratt«^JRortsr*ws^*m»iiixiiii»c*iiw*jiffl ufcei-c**,, mr> 

tfj&S'fc # a «#£&px^ a £ ffl v> -ct)cj± vj^^-^rtJSiiB* M 1~ s o v> t 

t£l§X&o 
[0 0 8 8] 

7->ii2 tjnx*ai3 t<Dffl\zss)vxm&.*mwt2>mm2 1 MtIc& 6 * 

ftSP1-£rg-3"££$0Mt 1- I 2:, 3ftJ± -> y > 2 0 £ mS^i" & £ © ^ y y -f 2 2^.^® 
*r&2 3-t^x.TV^o- 
[0 0 8.9 ] 
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2 2 K X *)ffi«F$itTU»*o life □ 2 3 > 2 4 * 4h L T EUEBM* (0^*1*) 

@^$tLTfel9> * 9 yrf2 2 tffiWffitfc'^E^U 2 0 t4, uOMitio 

TlStSi^^iotV^o *JE->'U 2 0 14> ^<7)^'L^H]$££2 3 c7)H]^^|\ 

<7)0ME^, 1 0 ~ 1 0 0 0 r pmfc8£5eS*L*o 
[0 0 9 0 ] 

®*sfc2 3 5.^^ 5 >7'2 2 14, $tffl 1 cora^@ea?^T^S 0 'Ml 1 <7)l*]£[^4 
6 $ tLTiS V) , 7 7 > 7" 2 2 Hffl^F? 'J >^"20t 03j£& 2 3 t 

(4, V>T ^$#6 "H-ftiK? JiTi/^o @jj£&2 3 fc|oU5s«fl*2:*ai*&T4V* 

^ 7. > 2 4 IC(±#^M2 6^lt^^TV^ 0 
[ 0 0 9 1 ] 

H^^2 3<7)±;frKH4, ->t7 h 2 4 ©5fe*iBUit7S-=>T3fea f aKfllH5fe*fc 2 5^81? 
KJ: «9m®H5Ett2 5 f4Y^lRlS.O ? Zyaln]^^|j}$ *t* <£ ? tfto^i, m@Hfe$A 2 

ni, m4i@s#2 5 tt*mi4**L , cv»afcic> v ipxm@3{4, «gH5e*ni2 sxoif 

[0 0 9 2] 

ip&mmst LT<??7*7->mfe2 14. ->^7 h 2 4^sisp®tti"* j= ? M*i 1 1^ 

$Jitv>5.->t7h2 4, [1$5£2 3> i^7>7"2 2 {4, v»Tfr L"C 

v»* 7 7 2 2 Kffljrs *tfc*EE-> u > 2 o (4, ms 2 1 oRgrffisa^umft 

[0 0 9 3 ] 

±^L7t**iS^l^#^m^jDX^m*fflv^T7XEEv'J 2 0 ^m^ipxi- 
axfSKowrt^-r&o 

v^--2 a*EHK***o ^-e, na^#2 5^z«ti&otTiH, nnxmji3 

&IM 5 ^TjtEEv'J V^- 2 0 ©rtflfcffcS: HK> Stl@5e#2 5 

o ^*>^&#5 75 s 7kEE-> 1 J 2 0 <0rtEffifc«ttLfclSA£ffiiB-ra 

[ 0 0 9 4 ] 

m?i2 1 a, =Ftbffifc<Dfcmm (co ^ffi*i-*«t *> KW>fczfix^z 0 4*y&&fc 
o '-€■ it, miB'2 1 iaot7*7'yii mmmu) 2 tinxm®3 twniie^iff 

5 : (4±T73TRl^^»?a> *Ev /, J>f-2 0<7)|*I^®O^:#:* s inX?tL^o 
[0 0 9 5 ] 

-^&o ##USMJ4. 2N»-»9^*^©a6«wfc[Btc3e«?it*:«!R (Cu) *iDX1- 
EHJU-Xg fi (4 , fe v5> s 7* v -> > fete J: >9 SJ*l* ^ - > 4: 3^*-J" * m 4r X KHS£ffl S *t * 
[ 0 0 9' 6 ]• 
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T\ I^ft o i ^ fi; J: o Tlt«$ffl±#i:il^M L, 

tfo ^LT, &#fcSl£mgMjnx^gK J: otlifJo £Oi^U, MBfir?*-> 
[0 0 9 7 ] 

n=*fy b 3 6 5& s dtL^co^fc^f ^BBitSftT^fco ifc, S^iPX^ffl: 3 4 K J: 
^JpXco B& K „ feMT 2> iPXMM fc #&t8SM t<OWK W JPT & mEEXfi itt-^HB^ft 
sm^^^-^i-S^-^tl53 8 ^n- K • r>n - K$B 3 0 KRgSLTEitS *LTV»* 

O 

[0 0 9 8 ] 

0 6 III 5 »-^i"«»iDX^11 3 4 fcW&mK&lr&Um-eJb&o 0 7 fiH6 t^tSfS 

ipx^-s 3 4 o$fffiia-c&&o la 6 uteris 7 K^-t x 9 m$?jpx^m3 4 a\ nj'^v 

f7M0tv ®!jS->^ 7 h 4 0 0&£»fcSK3*LT2£«W£TlRl& (7^^^ 
).' t!R*fil«Ft-**«^Nf|J4 2 t, 045-:^ 7 h 4 0*±T^"IrI^c>7K¥®^?&oTS 
ffl»m* «8ilMI (H^-^T) fc . *E^om*Sx- 7*;v 4 6 ©±ffiCSt? tLfctt 

^^sm®2S.y f ipxmti3 ^a«tS2 ttipxmffi3 fc^m-^KxsjEfcepan-*- 

JSIB4 8fctfx.Ti/»4o 
[0 0 9 9 ] 

±JfcLfc«iM»«»iia^SV^ 7 h 4 0 £@*fc3« *«£Ti3 
*K 19 7F40 £^LT^R«£|U 2 tefiy#3*Lfc3&Rj&*|HM£ 

t4J:^ftoTV»4o Sgf-7>4 6^vl?li, &«^#§P4 2 

[0100] 

[0101] 

IS 6 Kmi- «fc ? K> Hafc^l&*«fli2SO f iDXttffi3 f±> 2V»K s Pff»-*Bl7-^^4 6 

o±M^se«^tL-cv>So m»9-^9^mm«2 5.^pxm^3 ii. m,M4 s^iwt 

1IPXSS3 .liSjRl 4«r^hLTmaR4 8 O j&KflKF- fcSBK 3 tiT 

«£<> sttttisaaiiT'biv*. 

[0102] 

116 25.^117 fc^-fJ: -5 t, *L-Pft<Etf&«tt8l 2 3LO f imX«fl| 3 <7>_L£&K {±4" * 
a<^*>35&#5 B t^e>«JjS?tLTV^ 0 i)pxmS3 <O±W.K\±0>?L%v>s( 
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[0 10 3] ■ 

-f * vss&te 5 bi±> ffiRS^fc*fc&^#tt*S3-£l% -f i" v©**aa$*a 0 — 

[0 10 4] 

#i:ftx. t * - 7 x JV h J5; if *f ffl 1 1 i i v» 0 ifelSS2tLT, 
[0 10 5] 

H7 Kyjk-rXiK, ^«mffi2, iDXmS3, XW*>X»#5A, 5B»i, 

-?P 4 6k&K 1 1 <T> m & K EH 3 fc-T v> & o - ?>?fc*t 1 I £ f fc (i 0^7jC7D* 

g^+'KEfiStLT^So *Sl 1 ^iS^^lii1-^->^ 7 > 4 9 m*e> 
[0 10 6] 

DV4 6 •<&TSBfcJB)ftS*ifci2£5 e^^LTS^L'Srv^MMUlILTv^o 

J: 7 ft ^ ?£#fi> Ef5 6, J£fc3SES§5 5>'ii?L5 4 *<fr 

fc»33*vrv>*#McS £fi@M7jc (#B**fcJ±36#l*) 

[0 10 7] 

^lot, ^t>^i#5AMWt#tJ:ot, Tit OfcfcifcttjBfrWO 

L fc >f * 5A*e> C **T £ 4 o * 5 A 

, 77*5 8 K.J:bT«#;Rtf;dt£#;*£*tfts^ »#fc#£;jc***'1-SPfcS s fti 

k«t<\ >r-#:/^tt5AK:#teSft*fc#fc?fcflri 1 KfHS$ft*m#£i*i£ ( 

[0108] 

£8M*5 A ftfcJPIE&lfc* *Kt*U^o, i^*>X*#5 

4 5 A ftT 4 inX^ja* * 3&BM&<3 7° o h > * V $ * ^ - 

[0 10 9] 
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£ n - K • T^n - KSR 3 OK-fe? h U > tf> <b 1 fe^lSW^fin ^ y h 

[0110] 

h 3 6 »iR4E**fc3E«W*S»tUC*J, - ftSrSfSJUX^m 3 4 «5£ U * 



fll2 3ia f iHix«fli3oiS:±^iinxf£iS4-e5»»$* % 



1 k 



[0 11 1 ] 

f LT, lj|4 8 £ J: i9^Hm^2 tiJpxm^3 twIBfc/'C^mJBESrML, 

IKS) Kfc\^T2£*W<a^ffi©#*#R «9) com^tlDX^^T^o 4*. ***3eai 

[0 112] 

ffi**-?U3 8 lt, ji>K*M>h (unxii*^) ^tSo -r&fc-^ [wi 



(EPiPSft 



[0113] 

-^-^§153 8 -e*&tiS2 tipxmffi3 fc^M^.epi!p-rsmjat> xi±t«!>ra£«Eft 

„ JPX^O»^SI<7>^k£^-? IT, ft*J-KJSLfciJDXi|*ASr«^lLfc>). fcPX 

M<oipx*^iiL^^^, < lijnxji^ffiMiwusr^r-ri^^^-^^sfaomix* 

fcffi "4* KM LfcPfclSt *»-*-<, ■ ^> 2JDXO$fc«t»fci3V»*C , iK iiPX^&Srftt; 

[0114], 

WSHffll^TflU Mil 4 8 GQ}gii££l2l»9s X«£#£|5 4 2 (75®^^®^- 4 6 

n-;vatJj!gr#ih^^:, 3£««#BI5 4 2 £±#$-£. EHE->* 7 h 4 0 £#|&£i§:T 
3£«W*Jft3|n#y h 3 6 MS»tfti"o 2£*W££*t3Xofciftj&-n5i?y h 3. 6 i±, #35 
JSCTR*c« (BI^*r) CIIIT^?*/:^ #£KJS CTl^fS 3 2 T&if- 

[0115] 

i<^**fi[^l8o-«»JlIXjltt3 4K&oT&. AJV^mEE^^Bt IT, 

122 (a) ~ (d) Kxi-rjjte&XlttJ yfe&ftt L <4*yfl3*L, ICH2 ( 
a) 2 (d) fc^1-a<amtemaE5& s fcv»&^j& s J: *> $f £ L <^J8 3 fr& 0 

, ^mfcm^s&W^VT^Bi: L.T> iEm-El^f^^ tL^>B#M (0 NB#H) PtLT 



(21) 



DP 2004-216542 A 2004.8.5 



[0116] ^ ^ 

12 8 i ©ffi©IHfcWil&m«fll 2 fcjjnl»ffi3 *M^J^@eSL^miIr-7 )V4 6 

Xtl^ifJDX^^-rJ: ? ^L^HMX^m*4£fflL, MlSiJlll^ OFF 
If=0Vim ^t-5leU ON (jEIfiil^) ■PtMSrMS^TT^-X'r Jfc£ 

M$^^^ o )v^«^epiDLTinx^tf o^m-a- (*>*^a) ^os^inx^m^ 

tTljnX^tfofc^ (r^-r^) , HK, 09^^1-5 - • -7^^- (Mini 

Muit i-bar) yo«s^Sr^ri-4m^DXHS6 o l, ^mmx 
n ^ - x it £ s tz * m& * epin l rinx £fl o tz m& ( ^ - * f - ) 

S9'i:*tiffli§l6 on, sis (i^) s^^nf^mSr-T'^e 2£"H;t-c33 

x.^:jDXm^6 6 ii^IiS6 8^2i:@2f?fcTv^o IT, 
^@^tc#oT^Kl1-2>l)DXm@6 6 fc#&S®H6 8 fcfcf-|qJTS#SteSBS3*U <&gK 

j&cTia^^^^&^w^ijpx-r^xt^^LTv^o 

Htlh 9 7%WTt^2>^ 1 0 %K±, 8 0%1&TX-$>Z>Z tmi-t L<, 1 0 & 
[0117] 

L £ £ o^TS 1.0 12 1 3 £#M L TM 1" & 0 

[Oil 8] 

(^ifcflJ i ) •' 

gig 2 0' c mCO'?^^!?^ 1 . 5 ,«mOfflK£m«fto §fc£ l9B&Lfc&<*5*mflllHI 

x^o^>y;v (tin) t l/co ipxmst±, p§ms-f *y$L&fet&iL%4 . 
&&&*&£m<D&mfflKffimi,tzi><v*m^tzo mmM^^y^n^tLx Naf i 

o a 1 1 7 (^#>ftgl&iS«U WTl^C) £fflv>, ^Lif-l" * t IT, #U 

o iDxm«o f v^^(±@^7X-ciii7t$tiTv^7)ci : f t-Tics^^, 7i^^ia^m§:ffl^ 

T 5 0 0 r p. melinite iDXm^^^M ^m^^^^®^ U ^7Vlft ( 

chaste SrovKieseU ov^m ov«5eu ;^^iaoti$: 

*-«^l£?EL7to /^v^tE©'fi-r^ Jfcti 3 3 %, yN-;W7>HEE^jEI|«#B#Hli 
10ms, m&M&<D0 V^#B#H}±2 Oms K|££L£o tOi^ftftf 1 ?^* 
JOXL^t £OJtlX®<7>S EM¥*£I2l 0 (aO^MSlO (d) Cwt. 010 (a 
) TSmmi 0 (d) fi, 10V fl»I 0 (a). > < 2 0 V (Ell 0 (b) ) 3 0V (W 
10- (c) ) SW'OV (0-1 0(d) ) 0^*^^mi±?rEPiJPt^ t ic^JoXB^S EM 
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[0119] 

E#2 0 c mW^^KmZ 1 . 5 fjL m<DmWk*n%£><3 «9 b tz & <D £ MM JO 

&&fot&£fc<v&mfflT-m&i'fz , bv>*m^fc 0 pgj&ftw lt Naf i 

^ jv * > ^ > n tz % <t) v> tz 0 imta cr fj ^ \± mz&fcxm 

tzZ*lX^2>7k.mK7k$f£ J £, */^^%M&%k*M^X 5 0 0 r pm-eiS? &tz 0 flOX 

^ flPXm®^Wfl&#-ClE®fcB*&~ 8 0 mA/ c m 2 ^^lA/cm 2 com^^tt^ i 
-?^I££L7c 0 ^N*;V^®BEco-r^-^^ Jt{i 5 0 %. Mtfi5 0 Hz, ff^f iiOV 
K&fcLtZo ZCDX 0 &3bf£-0^^£i!PXL£ t §<75tJPXffic7) S EM^M^M 1 1 (a 
) Mil 1 (d) K^-To 8 OmA/c m 2 (Ell(a))^ 240mA/cm 2 ( 
HI 1 (b) ) X^^-^^M^Ltzm^Kit, t'?>Xliilfiffl«^$^fc 0 7 0 0 
mA/cm 2 (Ell 1 (c) ) 5tflA/cm J (Si 1 ( d ) ) TiDlL^9^C(i 

aiifce? h^^ttT, mm&&5 o omA/cm 2 lv^h j i 

[0120] 

3 ) 

ES2 o.c m<75^/M;:J¥£ 1 . 5 mOiiSI^m^feo |.i:J: ^ Lfc & 

^mfct&ikfo<DmmMxmfcLtzi}CDzm^tz 0 mmM^^y^^thx Naf i 

on.ll -7*fflv», &3LS4*>&&fck Lt, *'ixfl/^»tC^57 M^J: 
>9^;v*-V«36^ #>^&g£tttffc'b<o4:J8v>fco jDXtgM^xAii, 3 // S-/ 

c m<?)Mz(C-e^|fc? ttTV>S7)c^f K7Ki££-fr> ®|g&£fflV>TS7 5 0 0 r pmT»@ 

-XfiHimS-l-S^^^^tt^iirjfeo -X 1 ? 4 9" v 9 <0\jlW&± LT50Hz, 100 

i^f^TiPXLfci: S^^^iPXBo S EMW^EIl 2 tc^i" 0 ^l±$J7 0 0 n m 
Z tlX , t\<D$U3:WX<V\s y Hi <b *L&^o <> ^IfHt itLif, 3 ^ S / 

[0121] 

4 ) 

I§2 0 c m^-^M'JFS 1 . 5 fx mOilfll^m^^o § ^ i V) L <75 £ 

X^<7)^->'7 p ;v («iflixW) t Ltz 0 flnx1ttteW\ WRJt>r*>X!!M*fc£?LK>r*> 
3aft^t&ife«toaittfflJ-C«'Jftbfe &.o£J1Wc 0 PSJM-f * LT Naf i 

o n l 1 7$-fflv\ #-?L®-f *>-3£!&#£: LT, sH'Jxf V^»H^7 7 KJfrfrKJ: 

V) * )v*ym&<oj * y&&&*w?tzi> <D*mv->tzo ioxm«t>^ ^^(i, 3 ^ s/ 

c m<D$>7kXffitz2 *lX\<>2>fr. i $fcfc&Z J £, fg<!g$|£ffl V^T 1 ? 5 0 0 r p rnXM 

<i*'*fco SItLT;^* v 7liKIV\ inxmiMO®^im#-e2 . 4 A/cm 2 <75 

-fife5 0%v iE1Rffi3MH*B*M : l 0 m s <D%^WLKWL% Ltz 0 i^^-ei^JIL^^x 
^fl5*IIIEiil^t*^y fcfci' -If- Lfco H4Lfcf7 ho&fi&JS- 
^®?1 cm 2 m.tz.y> 575m&TX$>i<) , tli 0, 5^-m>as$0. 2/*m£lT-T2fcofc 0 
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[0 12 2] 

(*ttW5) 

MtSUS 3 1 >^SEE@etffl<7)7 7>v^^ 1 9#tt> iOXUffi t 7 y > 

v£l 8 0^S/cm«)*Cft»3*fc. ^7 7>vi:|i, * feJIftiDX-Cfif^ L/c 
flDfcffl^fco ^JRO-U>^* s Sea^^4^^^ >§B*±*S 5 5 'J OlJlWf £J) 
jET^^-y hgPH^®St5mmX 4mrn^iJ0X*ffi*®tt**fco @1E«* 3 0 0 r pm 

7 7>yMt:^JWtffWD? *t£ J: ^ K'bfco *'-7t?^^JV^»^t 
KfcKjeU flDimffi<tf]BaHfc#TjE*4fcli*fc 1 A/ cm 2 ^m»*-JtEtt^ J: 9 £ ■ 
Kfebfco ^•)WlE«$Ii:ttMMffiL, fa-f'fM5 0%,-a«»tt5.0 
Hzi^Lto. i^ftT7 7>vO^^^ hSR*3 5-MiPXL/£o 
Mtftfl55&*»£itTV»fc 0 4*^ i^JnX^^^Vv^^MO- 1 ; v^fcKHU 7jt£ffl 
v>T 1 0 0MFa«5EE*T-cai^KSE*ffo^ilS*, &<DV iti o£.< j!e>*ifca»o 

jDXEia*# it 4 c t # S *!J o „ . 
[0123] 

[0 12 4] 

Eg 2 0 cmO^/M:|$ 1 . 5 ^ mO«l»«r«^Cfeo Sic J: Lfc fcOfcm&riHI: 

x^<75-9->7';v (*jni*0 tbfcoinx«ffi»i> mmw^ *y3c&fct^im4 *y 

S5ft#t6&«^a*SR-C#iabfc'bo*fflv»fco PSMS-f bX Naf i 

0 n 1 1 7 *"fflv>, £?L»>f LX #'Jif V^«*C^77 >t#tl 

fc 3 ;h»XV> 9^*0^1^X5 0 0 r pmtl$Hft» inX 

»te*is:«mso»s^s«b, *s®®mx&&77->®S£Mk^u ^7->n 
4 o-v<ate£epinbfco: #d c«ff-c&^S:inxb*:»^©jjDxiB^s EM^itSris 

13 (a) Ml 13 (d) i:*toJl3 (a-) 3 (d) tt. 10V (013 

(a) > , 2 0-V (HI 3 (b) ) > 3 0V (B-l 3 (c) ) 3LO t 4 0 V (113 _( d ) 

) oE^mH^epjjDb^^ojnxw^s'EM^^^i-o EaHtaE-cmjiMJiixsrfH t 

t©9i^t:b'7 hj&*&e>*t> f? ^|l^^ofc„.. 11 3 (a) Kj3V>T, ^7 0 

[0125] 
(JfcttW 2 ) 

x»*© *r y 7* ;v (ttjni*) t bfc * jnxm® « > ffl&K W * y t & ?l®x * y 

i£&#fcfi&*<a&m^Tl*j£bfcfc.<atffl^fco ISII^*>^^tt Naf i 

m«tbxE«m» (dc) *fflv^ ijnx«ffi<^m»»#-e 2-. 4 a/ cm: 2 

MtLS ± ? fcKjgbfcou ic7)^#-em^t)DXL7t7-x^^^^®^^XS t: ^ h 
*W^m?H»*hHR*bjfc 0 5S^bfcfeTy hogfli"; tlillcm 2 Sfc*) r 0 
0#«kt±X&ofco ffc, fcf? hO#f±0 . 5 ~2 ^mtjS^Mt^ot^^ i£S 
0. 3-/i -m ftfco 
[0126] 
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#1ft*»'5ro t tSrRfihboo, I^filiftf Kiot, Mx. tfCM P H^*>4mj»JD 

[0m^OT&i£^3 

[02] ^^^tc^^./N-jv^mjEco^^^^^o'Ki^^i-ia-e^^o 

[a 3 ] *§km<om 2 <D%mm\-%k%4 * y^^m^xmmn^^f^m^^r 

[0 4] ^ms^m 3 ^Mfm^m&mmM^mwzm^mK^mmmx&z 0 
[05] 4 <7)*^^i^c^?>m^Dx^s^#x.^«^a^sw«^^^-r 

[0 6] 0 5 H^i-«»iDXil1l*^fi9 t/^tlffliT^ & o 
[0 7] 05 i:*tMHIgl(7)|fffi@T$,l»6 

[0 8] »/"OV^0Dt^-tM J££^;tTS8l#nX£ff o/t t §<75^7*3.-r -f Jfcfc f 
[0 9 3 5 — • "v/l/^vt- (Mini Multi-bar) ^tgl^tfl)!. 

^ipx^m<5om^*^-r^B0T-$,^o 

[0 10] 0 10 (a) Jbmm 1 0 (d) MU 1 0 V (0 1 0 (a)) ^ 20V (0 10 
(b) ) , 3 0 V (0 1 0 (c ) ) 310*4 0 V (0 10 (d) ) 0/"?>u^*BE*«fenep 
in L Ttm-^coJpXM CD S E M?*^t@t$, « o 
[0 11] 011 (a) TbMmi 1 (d) li % 8 OmA/c m 2 (0 1 1 (a) ) > 2 4 ' 

0 mA/ cm 2 (111 (b) ) , 7 0 0 mA/cm ! (0 1 1 ( c ) ) Rlf lA/cm 

2 (0 1 1 (d) ) <D**»JK*%^4««*Wffi^ifEL,fc»^OinXliOSEMJP*Sr 

[0 1 2] X5?>f ^"^ ^«ZJ«iS^fflv»T/^^*£E-*epjliLfc»^inXlB«) S EM?I 
£2j^0-e&& o 

[0 1 3 3 0 1 3 (a) Mil 3 (d) tt, 1 0 V (0 1 3 ( a) ) , 2 0 V (0 1 3 
(b) ) , 3 0V (01 3 (c) ) SC/4 0V (01 3 (d) ) <DMMM&*mM^£m 

1 »Xt> 

3 iuxmfe 

5 

5 A #?LJf * >3£&# 
5B PSSI® : c75^^>^# 

6 mw 

9 . . 

1 0 ^iJDX% (7 7>v) 

10a if-Ts^rv h§& 
1 1 ifcflfc 
1 2 2£# 
1-3, 14 SE^I 



1 5 


> s> % / -4-? — -cfsv CIS" 


1 .7 




2 0 


ftJQX^ (7KSE v V y ~) 


2 1 




o o 
Z A 


V ^7 S s 


2 3 




A 4 




2 5 


^fSr -f-r- m ±0, 


2. 6 


i4i if 


3 0 




3 2 




3 4 




3 b 




3 8 




4 0 .' 




4 2 




4 6 




4 8 




4 9 


y y b 


5 l 




5 2 




5 4- 




5 5 




5 6 ' 




5 8 


3r y 7° 


6- l 




6 2 




7 0 
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i [»jBSR -mmu 4 ts 2 s 1 # tt^stsn^w^ 

(72)^HJ^ /j^ *• 

(72)^^ aa- 
(72)^^ ism « 

F£ — 3C059 AA02 AB01 BB02 BB09 CG02 CG04 CG06 CG07 EA00 EA02 
EA10 HA03 

5F033 HHXL NM01 PP27 RR21 VWOO VW04 WW08 XX00 XX01 
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